This paper focuses on the capital structure determinants of VC-backed firms prior to the VC investment event. The analyses are carried out on a matched sample of Spanish VC-backed firms at the expansion stage and similar firms that did not receive venture funding. In the former, we find that the structure of assets, size and growth opportunities have a positive impact on the debt ratio, whereas profitability has a negative impact. Conversely, we find that only the structure of assets is positively related to the leverage ratio in non-VC-backed firms. Overall, there is stronger evidence on the Pecking Order Theory for VCbacked firms.
Introduction
In the past few years many papers have addressed the issue of the better performance of Venture Capital (VC) backed firms when compared to others. VC is a source of external financing that has spread all over the world since the first deals were conducted in the US in the mid forties. It implies an equity, or quasiequity, injection in firms that have good growth prospects. Many papers have already addressed the determinants of getting VC funding, based on the human capital, the market size, and the uniqueness of the product or service.
However, there is little evidence on the study of several aspects related to the capital structure of VC backed firms. In particular, the aim of this paper is to analyse whether the determinants of capital structure are able to explain why these firms get access to VC later. The aim of the paper is to analyse the determinants of capital structure before the investment event and to what extent those determinants are different from those of other similar firms that do not receive VC.
The analysis is carried out on a comprehensive sample of Spanish venturebacked firms during the period 1994 to 2003. As De Clercq, Sapienza and Zaheer (2008) point out, limiting the scope of analysis to one country increases the likelihood that the participants operate under similar constraints resulting from the institutional and legal environment. Additionally, this approach also reduces the heterogeneity that would arise from comparing companies that are subject to different accounting systems.
The results show that the leverage potential of VC backed firms is clearly related to growth opportunities, which is not the case in similar non-VC-backed firms.
We also find that the Pecking Order Theory is the basis for a better understanding of the capital structure determinants on these firms, even though variables such as the structure of assets and size also play a significant role.
The rest of the paper is organised as follows. Section 2 provides an overview on the theory and existing literature on capital structure theory, which is related to VC as a source of external finance. Section 3 describes the dataset and the methodology. The results of the regression analyses are presented in Section 4.
Section 5 concludes the paper and discusses the results obtained.
2 The capital structure of firms and its relationship with venture capital
Theories and evidence on capital structure
The study of the factors that influence the financing of firms is one of the main topics of research in modern finance (Myers, 1984) . Although there is not yet a universally accepted theory on capital structure (Harris and Raviv, 1991) , some theories have been proposed with different implications on the way firms finance their projects 1 . Since the seminal works by Modigliani and Miller (1958; 1963) , a vast amount of research has been conducted on this topic.
One stream of papers considers that while debt has a positive effect on the value of firms, it also implies bankruptcy costs (Kraus and Litzenberger, 1973) as well as agency costs (Jensen and Meckling, 1976; Myers, 1977) . This leads to the static or Trade-off Theory, which states that there exists a trade-off between the tax advantages of debt and financial distress costs, which implies that an optimum level of debt exists when considering both the benefits and the costs associated with debt (Bradley, Jarrell and Kim, 1984) . Myers (1984) and 1 Harris and Raviv (1991) distinguish among theories based on fiscal considerations, agency costs, information asymmetries, interaction between input and product markets and corporate control. After that, other theories based on how the current market situation affects capital structure have been proposed (Baker and Wurgler, 2002; Welch, 2004 ). Myers and Majluf (1984) reconsider this theory and present an alternative one, the Pecking Order Theory, 2 based on the information asymmetries that exist between insiders (i.e., managers, who are assumed to behave in current shareholder interests) and outsiders, primarily financing suppliers. According to the latter theory, firms follow a hierarchical order when they choose from among the different instruments available for financing: first internal funds and, in the event of external funds being needed, the preferred instruments are those that imply a lower level of information asymmetry, since their cost would be lower. In this way, equity should be used as the last resource.
A vast number of empirical papers have tried to provide evidence of one of these theories. In some cases the Trade-off Theory has been proved (Marsh, 1982; Bradley et al., 1984; Jalilvand and Harris, 1984; Fischer, Heinkel and Zechner, 1989; Ozkan, 2001; Hovakimiam, Opler and Titman, 2001; SogorbMira and López-Gracia, 2003; Hovakimian, Hovakimian and Tehranian, 2004; Flanery and Ragan, 2006 ; among others), whereas in others the Pecking Order
Theory is able to explain the debt ratios to a larger extent (Shyam-Sunder and Myers, 1999; Watson and Wilson, 2002; Sánchez-Vidal and Martín-Ugedo, 2005) . Some papers also find that there are mixed effects from both theories (Fama and French, 2002; Frank and Goyal, 2003) . According to Myers (2001) , the disparity of results could be explained by the use of heterogeneous samples in the empirical analysis. Another stream of literature has focused on the variables that determine the capital structure of firms (Titman and Wessels, 1988; De Miguel and Pindado, 2001; Sogorb-Mira, 2005) .
The first empirical papers on the topic focused on quoted or large firms.
However, since the 90s, more attention has been devoted to small and medium 2 Myers (1984) states that this behaviour had already been mentioned in Donaldson (1961) .
firms because of the interest of academics and political regulators in these firms (Berger and Udell, 1998) and because they are different in many respects, including financing, to large firms (Hutchinson, Hall and Michaelas, 1998) . In this way, while large firms can negotiate on more favourable terms, small firms face several constraints that prevent them from obtaining funds in favourable conditions. VC is considered as a source of long term financing that sometimes is the only alternative that growth firms may have. Albeit there is increasing interest in small firms, the capital structure of venture capital backed firms has received little attention (Cumming, 2005) . The interest in the latter firms has relied on the instruments that are most convenient for investors (Bergeman and Hedge, 1998; Cumming 2005) . However, very few papers investigate the impact that venture capitalists can have on the capital structure of the firms they back. One of the few papers relevant in this area is the one by Hogan and Hudson (2007) , who analyse the capital structure of venture capital backed firms in the software sector and conclude that the Pecking Order Theory seems to explain their debt ratios better.
However, to the best of our knowledge, this is the first paper that empirically analyses the determinants of capital structure in VC-backed firms before the VC investment. This paper tries to add evidence to the literature since, apart from analyzing the determinants of the capital structure of these firms, the differences found between VC and non-VC backed firms are also studied. In this way, the possible differences, if any, could be motivated by the specific characteristics of the firms in which venture capitalists invest.
Determinants of the capital structure of venture capital backed firms
Regarding the study of the factors that affect the capital structure of firms, Harris and Raviv (1991) find consensus on the relevance of the following variables on the debt level: tangible fixed assets, size, probability of default, return, non-debt tax shields, growth opportunities, volatility, marketing expenditures, research and development expenditures and the specificity of the product. Since the analyses are carried out on a sample of unquoted firms, there is no publicly available information on marketing and research & development expenditures, nor about the specificity of the product. Therefore, we focus on the following characteristics:
• Tangible fixed assets
The relationship between bondholders and shareholders is subject to a problem of moral hazard, since there are situations in which shareholders attempt to increase their value at the expense of bondholders, giving rise to the existence of conflicts of interest between these two groups. One of the consequences of this problem relates to situations in which shareholders carry out high-risk investment projects, which is exacerbated by the limited liability that shareholders enjoy, since the risk is passed on to bondholders (Jensen and Meckling, 1976) . The magnitude of this problem diminishes as the level of debt decreases. In this context, the tangible fixed assets of the firm may be used as collateral, thus limiting the extent of this problem. Moreover, in a context of liquidation of a firm, the tangible rather than the intangible fixed assets are the ones that preserve most of their value (Wald, 1999) . In this line, the level of tangible fixed assets should have a positive relationship with the level of debt (Titman and Wessels, 1988; Prowse, 1990; Mackie-Mason 1990; Smith and Watts 1992; Jensen, Solberg and Zorn, 1992; Grier and Zychowicz, 1994; Hovakimian et al., 2001; Frank and Goyal, 2003) .
Although no significant differences between venture capital and non-venture capital backed firms are expected regarding this variable, the former may face a lower level of information asymmetry, which could lead to a situation in which bondholders claim a lower level of collaterals (Berger and Udell, 1994; Rajan and Zingales, 1995) . This leads us to formulate the following hypothesis:
The relationship between tangible fixed assets and the level of debt should be positive in all firms.
• Size -Probability of default
The size of the firm is negatively related to the probability of default (Titman and Wessels, 1988; Rajan and Zingales, 1995; Fama and French 2002; Frank and Goyal 2003) . It is assumed that large firms are better diversified, so that their profits and cash flows are subject to lower volatility. Moreover, with lower cash flow volatility it is more likely that firms can benefit from tax deductions related to interest rate payments (Hovakimian et al., 2001 ). According to this evidence, a positive relationship between size and level of debt should be expected (Titman and Wessels, 1988; Hovakimian et al., 2001; Frank and Goyal, 2003) . Nevertheless, the need to access debt could also be related to future size, rather than to actual size, since profitable large firms without large growth opportunities could finance their assets basically from operating cash flow. Therefore, size could become an irrelevant characteristic for firms, such as most small and medium sized firms, that basically rely on internal sources. Therefore, with the caveat of this latter argument, no significant differences between venture capital and non-venture capital backed firms are expected.
This leads us to formulate the following hypothesis:
Hypothesis 2: The size of the firm is positively related to the level of debt, both for VC and non-VC-backed firms.
• Return
One of the advantages of debt is obtained through the tax deductibility of interest payments (Modigliani and Miller, 1963) . In this way, the more profitable a firm is, the higher the possibility of paying lower taxes through interest payments and the lower the probability of default. Thus, profitable firms are expected to have a high level of debt. However, firms that generate high levels of internal funds should not use external funds very often according to the Pecking Order Theory (Myers, 1984; Myers and Majluf, 1984) . Therefore, a negative relationship between return and level of debt should exist (Rajan and Zingales, 1995; Ozkan 2001) . We assume that this latter view should be valid for both VC and non-VC-backed firms in the following hypothesis:
Hypothesis 3: The profitability of a firm is negatively related to the debt ratio in both VC and non-VC-backed firms.
• Volatility
Even though current profits are important, their dispersion over time is a key characteristic that creditors take into account. In this line, Titman and Wessels (1988) argue that there should be a negative relationship between volatility and debt, which is widely accepted in the literature (Harris and Raviv, 1991; Michaelas, Chittenden and Poutziouris, 1999; Fama and French, 2002) .
Nevertheless, in growing firms there might be high dispersion because the profits are growing fast over time.
Since capital structure determinants are tested on, supposedly, high growth firms, the reverse sign is expected, at least for VC-backed firms. Therefore, the next hypothesis would be as follows:
Hypothesis 4: The relationship between dispersion in returns and debt should be positive for VC-backed firms, whereas it should be negative for non-VCbacked firms.
•
Growth opportunities
According to Titman and Wessels (1988) growth opportunities are represented by those assets that add value to the firm but can not be used as collateral and do not currently generate profits for the firm. Wald (1999) points out that firms with high growth opportunities have more potential to carry out future investments. However, this situation could give rise to agency conflicts whereby shareholders expropriate value from bondholders. This should lead to optimal levels of debt that are low. Moreover, low levels of debt would allow the firm not to disregard valuable investment opportunities (Myers, 1977; Ozkan, 2001) . Therefore, the relationship between debt and growth opportunities should apparently be negative (Myers, 1977) . Michaelas et al. (1999) point out, however, that firms with high growth opportunities should use debt since the internal funds generated would not be enough to finance their growth. In this line, if firms estimate future financial needs, they will establish current relationships with financial providers, since this will both ease their access to the financing needed and lower the cost associated with the money provided (Cassar, 2004 ).
In relation with VC and non-VC-backed firms, some differences could be found, since the former are expected to have higher growth opportunities, which is one of the characteristics that venture capitalists require when investing in a firm. In this way, VC-backed firms offer less collateral at the expense of the stronger relationship that is established with venture capitalists, and that mitigates, at least to some extent, the level of information asymmetries between the two parts.
Hypothesis 5:
The relationship between growth opportunities and debt should be positive and stronger for VC-backed firms.
• Tax aspects related to capital structure
The literature has highlighted the direct relationship between the effective corporate tax paid and debt (Graham, 1996; Michaelas et al. 1999) , since those firms that pay higher taxes could benefit more from tax shields. Nevertheless, since there are tax shields different from those related to interest rate payments, a different approach is to analyse their effect on the debt ratio as well. In this sense, Titman and Wessels (1988) argue that an inverse relationship between debt levels and non-debt tax shields is anticipated.
However, the empirical evidence on this topic is mixed, since some papers find a direct relationship (Bathala, Moon and Rao, 1994; Grier and Zychowicz, 1994) , while others encounter an inverse relationship (Barton, Hill and Sundaram, 1989; Prowse, 1990) . In order to account for this mixed evidence, MackieMason (1990) proposes breaking down the non-debt tax shields into two components: the investment tax credits, which should have a direct relationship, and the tax loss carry-forwards, with an expected inverse relationship.
Regarding VC-backed firms, since they are about to be screened by a VC institution, they are seeking finance to fund their growth opportunities. Their priority is to seek finance rather than to minimise tax payments through capital structure decisions. However, this might not be valid for non-VC-backed firms.
Hypothesis 6:
The relationship between tax shields and debt level should not be important for VC-backed firms whereas it could be relevant for control group firms.
Data and Methodology

Data and sample selection
Our research questions are tested on a sample of Spanish VC-backed firms that were at the expansion stage at the time of the initial VC investment. 
Model and methodology
According to the literature, capital structure can be explained by the structure of assets, the size of the firm, its profitability, volatility, the tax impact of leverage and the growth opportunities. Therefore, the general model that aims to explain the leverage of a firm could be represented as follows:
Debt ratio = F (tangibility, size, profitability, volatility, growth, tax deductions)
The dependent variable (Ratio) could be defined as the quotient between long term debt and long term debt plus total equity (Rajan and Zingales, 1995; De Miguel and Pindado, 2001 ), or as the quotient between long term debt and total assets (Sogorb-Mira, 2005) . Since the right hand-side of the equation contains several accounting variables divided by total assets as well, the first dependent variable proposed may imply fewer endogeneity concerns.
Regarding the exogenous variables, the empirical analysis includes all the variables that have proved to be relevant in the literature, such as tangibility, size, profitability, volatility, growth opportunities and tax effects. The first one aims to analyse the relationship between assets that could be used as collateral and debt, assuming that those firms with larger tangible assets could have access to larger amounts of debt. Therefore, a positive relationship is anticipated. Rajan and Zingales (1995) , Hovakimian et al. (2001) , Frank and Goyal (2003) , Hovakimian et al. (2004) and Flanery and Ragan (2006) , among others, define the weight of tangible assets as the quotient between tangible fixed assets and total assets. An alternative measure, defined as the quotient between tangible fixed assets plus inventories and total assets, is found in Titman and Wessels (1988) and Sogorb-Mira (2005) .
The second category is related to the size of the firm, assuming that larger firms, which are more visible, would encounter fewer difficulties in raising funds from creditors. From a different perspective, larger firms are, usually, more diversified and show a lower probability of default. This variable could be defined as the natural logarithm of sales (Titman and Wessels, 1988; Rajan and Zingales, 1995; Ozkan, 2001; Baker and Wurgler, 2002; Frank and Goyal, 2003; Hovakimian et al. 2004 ; among others). Alternatively, it is also represented by the natural logarithm of total assets (Titman and Wessels, 1988; Hovakimian et al. 2001; Fama and French, 2002; Sogorb-Mira, 2005; Flanery and Ragan, 2006 ; among others). The analyses focus on this latter variable.
As regards profitability, firms with higher profits may benefit from tax deductions related to interest payments to a larger extent, thus implying a positive relationship of this variable with debt. But, conversely, those firms are also more capable of reducing the need to access external funds, according to the Pecking Order Theory. Following Titman and Wessels (1988) , Hovakimian et al. (2001) , Ozkan (2001) , and Baker and Wurgler (2002) , among others, we may define it as the quotient between earnings before interest, taxes, depreciation and amortization (EBITDA) and total assets; or as the quotient between earnings before interest and taxes (EBIT) and total assets (Fama and French, 2002; Frank and Goyal, 2003; Sogorb-Mira, 2005; Flanery and Ragan, 2006) . Other authors (Titman and Wessels, 1988 ) also cite the relationship between EBITDA and sales, but we think this latter quotient is more linked to a margin rather than to the return obtained from the assets committed to the activity.
The fourth category aims to measure volatility directly. It is agreed that the higher the volatility the lower the debt ratio. There are different ways to measure it, the first one being the variation coefficient of EBIT 1999) . Other measures include the standard deviation of the change in EBIT (Titman and Wessels, 1988) Nevertheless, it could be argued that this is more a representation of past growth, as discussed by Fama and French (2002) , which could or could not be related to future growth. Michaelas et al. (1999) introduce the ratio between intangible assets and total assets as an alternative measure of future growth.
Finally, the tax effects are included in two ways. First, the ratio between the effective corporate tax paid and the earnings before tax (ETR) is computed, as suggested by Kim and Sorensen (1986) and Ozkan (2000) . Second, the nondebt tax shield is estimated as the quotient between depreciation and total assets (Titman and Wessels, 1988; Ozkan, 2001; Fama and French, 2002; Sogorb-Mira, 2005 ; Flanery and Ragan 2006). Defined as the quotient between tangible fixed assets and total assets. Tang2
Defined as the quotient between tangible fixed assets plus inventories and total assets. Size Defined as the natural logarithm of total assets. Prof1
Defined as the quotient between earnings before interest, taxes, depreciation and amortization (EBITDA) and total assets. Prof2
Defined as the quotient between earnings before interest and taxes (EBIT) and total assets. Vol1
Defined as the moving standard deviation of the change in EBITDA, computing the current and the two previous years. Vol2
Defined as the moving standard deviation of the change in EBIT, computing the current and the two previous years. GO Defined as the ratio between intangible assets and total assets. ETR Defined as the quotient between the effective corporate tax paid and the earnings before tax. NDTS Non-debt tax shields, defined as the quotient between depreciation and total assets.
Since the data refer to time series observations on a sample of firms, the panel data methodology is employed to estimate the different specifications of the model. Regarding the estimation method, the possible correlation between the exogenous variables and the individual effects is tested (Hausman, 1978) to check whether fixed effects or random effects are best suited.
Descriptive statistics
The leverage ratios of VC and non-VC-backed firms are shown in Table 3 . Panel A shows that, on average, VC-backed firms show higher debt ratios prior to the entry of the venture capitalist. Despite the fact that both groups did not show differences in size, as shown in Table 1 , Panel B highlights that their debt ratios are significantly different for both groups in each of the three years before the initial VC investment. This could imply that firms get access to VC so as to continue growing when they have exhausted their capacity to raise debt, thus signalling the superior explanatory capacity of the Pecking Order Theory.
A further comment should be made about the maximum and minimum leverage ratios, since values above one and below zero are found, respectively, in Table   3 . They are related to negative equity values, due to cumulative losses that are found in some firms, mostly VC-backed. Excluding these observations could lead to a bias in the results obtained.
3 Regarding the exogenous variables, tangible fixed assets represent around one third of the total assets, with the ratio being greater for VC-backed firms. When inventories are added, the sum represents about half of total assets. The natural logarithm of total assets shows that both groups are also similar in this respect. The ratio between EBITDA and total assets also show similar values, which are slightly greater in non-VC-backed firms, but the range of values, as well as the standard deviation, is larger on VC-backed firms. Similar averages and standard deviations are also found in the ratio EBIT/Total assets, represented by Prof2 in Table 4 , and in the relationship between Depreciation/Total assets, represented by NDTS. Nevertheless, important differences are found between the two groups in the two measures of volatility, in the relationship between intangible and total assets, which represent growth opportunities, and in the ratio between the effective corporate tax paid and the EBT. These differences may result in significant differences in the determinants of their respective capital structures.
Pair wised correlations among all variables are shown in Table 5 . Excluding the obvious conflict between variables included under the same category, the only concern is related to NDTS, which shows a relevant correlation with tangible assets and EBITDA. Since some of the variables are defined as quotients with the same denominator, namely total assets, this concern is of importance because the correlation of NDTS could have an additive effect among some of the variables. Therefore, regressions are run with and without the NDTS in order to check potential distortions due to collinearity. Tang1: Quotient between tangible fixed assets and total assets; Tang2: Quotient between tangible fixed assets plus inventories and total assets; Size: Natural logarithm of total assets; Prof1:Quotient between EBITDA and total assets; Prof2: Quotient between EBIT and total assets; Vol1: Moving standard deviation of the change in EBITDA, computing the current and the previous two years; Vol2: Moving standard deviation of the change in EBIT, computing the current and the two previous years; GO: Defined as the ratio between intangible assets and total assets; ETR: Quotient between the effective corporate tax paid and the earnings before tax; NDTS: Non-debt tax shields, defined as the quotient between depreciation and total assets. 0.0000 0.0000 0.0000 0.0000 0.9277 1.0000 1.0000 0.0000 0.9998 Tang1: Quotient between tangible fixed assets and total assets; Tang2: Quotient between tangible fixed assets plus inventories and total assets; Size: Natural logarithm of total assets; Prof1:Quotient between EBITDA and total assets; Prof2: Quotient between EBIT and total assets; Vol1: Moving standard deviation of the change in EBITDA, computing the current and the previous two years; Vol2: Moving standard deviation of the change in EBIT, computing the current and the previous two years; GO: Defined as the ratio between intangible assets and total assets; ETR: Quotient between the effective corporate tax paid and the earnings before tax; NDTS: Non-debt tax shields, defined as the quotient between depreciation and total assets.
Results
The Hausman (1978) test was run on all specifications. The results are shown in Tables 6 and 7 . Fixed effects estimation is the most suitable method for the sample of VC-backed firms and for most of the specifications related to the non-VC-backed firms. In order to avoid potential collinearity problems related to the variable NDTS, in Tables 6 and 7 regressions are run excluding this variable.
The results show important differences in the determinants of the two groups analysed.
The debt ratio is significantly related to the relative importance of tangible assets in all firms, with the coefficient being greater in the group of non-VCbacked ones. Since tangible assets could be used as collateral, firms with more tangible assets tend to have access to more long term debt. It should be noted that the coefficients are lower when inventories are added to the amount of tangible fixed assets (Table 7) . This finding confirms Hypothesis 1.
Nevertheless, the rest of the coefficients are not consistently different from zero in all specifications in non-VC-backed firms, whereas in VC-backed firms there is a significant impact of the size, profitability and growth opportunities. The variable that captures volatility shows mixed results.
The variable size is positively related to leverage in VC-backed firms, thus, confirming that those companies face a lower probability of default. Conversely, in none of the specifications related to non-VC-backed firms is this coefficient significant. Therefore, Hypothesis 2 is partially confirmed, since there are, in fact, differences between both groups and only debt ratios of VC-backed firms seem to be affected by the size of the firm. Similar evidence is found when the effect of profits on leverage is analysed. The expected negative sign is only significant in the group of VC-backed firms in all specifications, although at the 10 per cent level. Therefore, VC-backed firms seem to rely first on their internal resources before accessing debt, as stated by the Pecking Order Theory. On the contrary, in none of the regressions performed on non-VC-backed firms a significant coefficient was found. As a result, Hypothesis 3 is only partially confirmed on the group of VC-backed firms.
When the volatility in returns is considered, mixed results are found in both groups. Regarding the VC-backed group, the three-year moving standard deviation of EBIT is positive and significant in all specification, whereas the three-year moving standard of EBITDA is not significant in any of the regressions. The expected positive value is related to the growth of the firm's profit in the short term. Turning to the group of non-VC-backed firms, the reverse situation is found. The coefficient representing the moving standard deviation of EBITDA is positive and significant in all specifications. On the contrary, the moving standard deviation of EBIT is not significant. On these grounds, Hypothesis 4 cannot be confirmed. Fixed effects regression of the model. Dependent variable: Ratio between long term debt and long term debt plus total equity. Independent Variables: Tang1: Quotient between tangible fixed assets and total assets; Size: Natural logarithm of total assets; Prof1:Quotient between EBITDA and total assets; Prof2: Quotient between EBIT and total assets; Vol1: Moving standard deviation of the change in EBITDA, computing the current and the two previous years; Vol2: Moving standard deviation of the change in EBIT, computing the current and the two previous years; GO: Defined as the ratio between intangible assets and total assets; ETR: Quotient between the effective corporate tax paid and the earnings before tax. Robust standard errors in brackets. *** Significant at the 1% level; **Significant at the 5% level; *Significant at the 10% level.
The variable representing growth opportunities is positive and significant in all regressions conducted on VC-backed firms, but no evidence is found about its effect on leverage in non-VC-backed firms. This result is in line with Hypothesis 5, confirming that firms that were later funded by venture capitalists, show a positive relation between intangible assets and debt levels. These firms, for which higher leverage ratios than those in comparable firms not accessing VC are found, seem to exhaust their debt capacity to finance growth before accessing VC. This finding is in line with the Pecking Order Theory.
Finally, Tables 6 and 7 show that effective taxes paid do not have a significant effect on either VC or on non-VC-backed firms. This was to be expected in the former, according to Hypothesis 6, and not necessarily in the latter. This finding is not in line with the proposition of the Trade-off Theory.
As robustness checks, all regressions for VC-backed firms including NDTS were run and the results remain unchanged. The variable is not significant, as expected, and the signs of the other variables do not change. Moreover, the same regressions were run including time dummies and the results do not change either. Fixed effects regression of the model. Dependent variable: Ratio between long term debt and long term debt plus total equity. Independent Variables: Tang2: Quotient between tangible fixed assets plus inventories and total assets; Size: Natural logarithm of total assets; Prof1:Quotient between EBITDA and total assets; Prof2: Quotient between EBIT and total assets; Vol1: Moving standard deviation of the change in EBITDA, computing the current and the two previous years; Vol2: Moving standard deviation of the change in EBIT, computing the current and the two previous years; GO: Defined as the ratio between intangible assets and total assets; ETR: Quotient between the effective corporate tax paid and the earnings before tax. Robust standard errors in brackets. *** Significant at the 1% level; **Significant at the 5% level; *Significant at the 10% level.
Conclusions and discussion
VC is a long term source of funding for firms that cannot access stock markets to finance their start-up process and/or their growth. The literature on finance and entrepreneurship has profoundly analysed the characteristics of firms that lead to the entry of a venture capital firm. Nevertheless, those papers basically rely on surveys that aim to find psychological, technological or other determinants related to market issues. The aim of this paper, which is rooted on the theories about capital structure, is to identify the determinants of leverage This paper contributes to the literature on entrepreneurial finance by providing firm evidence of the significant effect of growth opportunities to explain the greater leverage ratios found in firms that later receive VC. This finding is in line with the Pecking Order Theory, since firms seem to exhaust their debt capacity before accessing VC. Venture capitalists are better prepared to face the information asymmetries found in unquoted growth firms. On the contrary, tax effects are not important at that stage because the main goal for those firms is focused on its growth. We believe that tax effects could become important once they have completed their growth objectives.
The lack of significance of size in the non-VC-backed sample could be based on the fact that they are capable of generating enough resources internally, but if this were the case, a negative relation between earnings and debt would have been found, which is not the case. The only alternative explanation is that the sample includes a heterogeneous group of firms belonging to different industries (Myers, 2001) . Unexpectedly, this latter comment would provide even more value to our findings related to the VC-backed group, since they are similar firms from exactly the same industry, location and size.
Regarding the analysis of volatility, we consider in this paper a slightly different approach to the one used in the literature on capital structure. This variable is included through a three-year moving standard deviation. We believe that this way of calculating volatility reflects the information that banks analyse before allocating loans to client firms. They usually analyse a limited number of years.
In the same vein, since we are using an unbalanced panel, one single standard deviation would imply computing a different number of observations for each firm.
As regards the limitations, the first one is the potential endogeneity of the models, since we are dealing with accounting variables that could not be fully exogenous. For that reason, we chose as debt ratio the long term debt divided by the long term debt plus equity rather than the same divided by total assets.
Focusing on a dynamic model could address this concern, but a considerable amount of important information regarding the years that are closer to the VC entry year would be lost.
A second limitation is the potential heterogeneity of the firms in the sample that could explain the results obtained on the non-VC group. Industry dummies could help in this respect. However, the inclusion of industry dummies would imply a high number of exogenous variables in the analysis, which could distort the results. In any case, consistent results were found in the case of the VC group.
Finally, due to unavailability of data, some variables that are sometimes included in papers based on quoted firms are not considered in our analysis. We were unable to test the impact of marketing and research & development expenditures, or other variables about the specificity of the product, on the debt ratio.
Regarding future research, alternative measures of volatility should be tested for growth firms, since the positive sign found in some specifications could be related to the intrinsic characteristic that those firms have in common, growth, that could explain the positive sign that is not expected in the literature about capital structure. A further addition would be to increase sample size in order to be able to analyse the determinants in certain sectors, relying on a homogeneous sample of firms. Finally, it should be interesting to test whether the results obtained in this sample of Spanish VC-backed firms are also found in other countries.
